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Abstract

In order to establish an accurate finite element model of header and get complete structural dynamic
characteristics for combine harvester, the experimental modal analysis of type 4LZ — 2.0 header was
carried out. The modal parameters in each order were recognized by using ModalVIEW. Finite element

model was analyzed by using UG software, and MAC value of experimental mode was calculated. The

finite element model of header was validated.
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Fig. 1 Test model
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Fig.2 Modal stabilization diagram of header
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Tab.1 Modal parameters of test

(518 X5/ Hz FHLJE L/ %
1 7. 064 6. 633
2 15. 142 5.789
3 26. 629 4.184
4 35.765 1. 801
5 49.758 2.156
6 57.534 1.479
7 65. 453 0. 658
8 79.245 0.519
9 86. 110 0.879
10 90. 765 0.718
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Tab.2 Experimental modal parameters of combine body

W % I/ Ha FHJE L/ %
1 5.570 9.461
2 7.034 7.211
3 9. 867 6. 400
4 13. 005 2.850
5 14. 673 10. 944
6 15.580 4.539
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Tab.3 Modal parameters of header

B i X5 {E/ Hz FHLJE Hb/ %
1 26. 629 4. 184
2 35.765 1. 801
3 49.758 2.156
4 57.534 1.479
5 65. 453 0. 658
6 79.245 0.519
7 86. 110 0.879
8 90. 765 0.718
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Fig.3 Experimental modal vibration shape of header
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Tab.4 Results of header’s finite element modal analysis

Brge  FRfE/H eE/H /% B2/ Ha
1 25.30 26. 629 4.184 1.329
2 36. 05 35.765 1. 801 -0.285
3 50.71 49.758 2.156 -0.952
4 60. 01 57.534 1.479 -2.476
5 69. 52 65.453 0. 658 -4.067
6 80.13 79. 245 0.519 -0.885
7 85.29
8 86.61 86. 110 0.879 -0.5
9 87.52
10 90. 53 90. 765 0.718
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Fig.4 Vibration mode of header’s finite

element modal analysis

Weo ok HeRE A 5 A BROC B 15 B 505 & 4%
PSSR, U 5 B AR, A5 iR Rt B AR —
3 2o T A BRI A 3R 28 A 25 T P iR R L, AR
JUAE 85 ~90 Hz Z [A] A 3 RS R B HOR A2 H &
7 00000 Al 1 Jea IR AR o DT 5 B A BR OGBS
T 0 ) T A R A, A A T B R 6 2 RO A T
fio TR E & A ETLEE A BREE Dy 25 3 ~
80. 13 Haz, 1M |~ ZX 4 At i) AR HIL 5% iih B 5% 1 I 8 3k
iz % 600 r/min B Y| T 50 HE §4 342 400 1/min,
R AL TRy 10 ~80 Hz, Ktk , Ak
PR E O T s 174 Al REALE AT LB 8 A R AL K
A bR . A B IR B 18T TR AT LR 5 U AR HIL
BRI L W /N, A A A A 4 A il
55, AR AT R, Ja ARORCST R IR /N R A L8
o L, B & AR AR B G 454 Ik 3 2L )
G W A 2 AL, AR DLJS A4 2 e 5
W EEE T A G A R 0 A 1 T2



94

I R A - 20124

100% ,34E X} i £k 45 By MAC #B% /)N Uk B L5 5 4y

3 HEEXUESHN

A B0 4 28 i) i B — AR SR A T RS 2

FSRERBGMNE, XML MACH N HEATHE" ",
5 SERAEN \
x5 & EHEN N 4 =B
Tab.5 Modal assurance criterion
- Bk (1) RGN N RIS RE 4 B S b [ ekl 5 R
8 1 2 3 4 5 6 I,
26.629 ! (2) BIE A AR A M #) & e i 55 19 38
37650083 37, 2% Wl R W 1 05
49.758  0.031  0.235 1 3) . R, -
s7534 0,058 0182 063 1 (3) A RICH R E G 6 B [ A 5 AR AL
65.453  0.052  0.128 0.402  0.399 1 DRI RN B 6 BB nY A RN L, a5 SRR,
79.245  0.02  0.163 0.397 0.264 0.394 1 P A PR TS B IE 0, Be % I e 1) & i 3R sh ek o
5 £ X #
L 2Rk, BRARDE, . 4LYZ -2 SRR ALE S HEQR A BROCHE S T [T]. R LA 2&Hi , 2005,36(1) :54 ~56.

10

Li Qinglin, Chen Cuiying, Ma Chengzhen. Finite element analysis on the modal of the frame of cutting table on 4LYZ —2 rape
combine harvester[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2005,36(1) :54 ~56. (in Chinese)
R, SkoCHE, SRR, IRSHU BT — I SEge SR M. KE: KEER A ML, 2001.

KRS, EEAL, IR, . B2 BR T A RN T]. dUatfE SRR %40 B AR/ B ¥4, 2010,
25(1) :89 ~94.

Zhang Liangcheng, Wang Guoquan, Sun Xiaoyun, et al. Vibration modal analysis on the kart frame of BJ—2[J]. Journal of
Beijing Information Science & Technology University: Natural Science,2010,25(1) :89 ~94. (in Chinese)

ABHEDE. K3 HUK IR A F R i s S S it [D]. Kb WIR R, 2009.

EMTT . TP ERIT R S E R PERE /M [ D] SR TR, 2007.

Tk, KA, EBT, . KT ANSYS SEULER R A I F R ETH T ], Al LBR=4, 2007,38(3) :35 ~38.
Zhang Hongwei, Zhang Yidu, Wang Xiping, et al. Optimization design of an agricultural vehicle frame based on ANSYS
parametric modeling [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2007,38 (3):35 ~ 38. (in
Chinese)
el SpUmeE, sk TE, 4. 2B E LRSI SRS PT]. ERRFER, 2009(1) :6 ~ 10.
Xu Zhongming, Guo Shifeng, Zhang Zhifei, et al. Dynamic characteristic analysis of an all-terrain vehicle body[ J]. Journal
of Chongqing University, 2009(1) :6 ~10. (in Chinese)

THL, R4, . B RS RES S TS A [T, SR 2 Besdie : HARBIAAR, 2009(9) :25 ~32.
Yu Jiang, Yang Zhendong, Wang Xianguo, et al. Experiment modal and finite element modal analysis of motorcycle frame
[J]. Journal of Chongqing Institute of Technology: Natural Science, 2009(9) :25 ~32. (in Chinese)

Peeters B, Antonnio V, Herman VDA. PolyMAX modal parameter estimation from operational datal M]. Leuven: Katholieke
University, 2004.

I B A B A I i S A BRIT AT [ D] KA 3 A OR 24,2011



